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Abstract
In this paper, we investigate two methods to express the natural pow-
ers of 2 as sums over integer partitions. First we consider a formula by N.
J. Fine that allows us to express a binomial coefficient in terms of multino-
mial coefficients as a sum over partitions. The second method invokes the
central binomial coefficients and the logarithmic differentiation of their
generating function. Some experimental results suggest the existence of
other methods of decomposing the power of 2 as sums over partitions.
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1 Introduction
The binomial coefficients are the positive integers that occur as coefficients in
the binomial theorem, i.e.,
(x+ y)n =
n∑
k=0
(
n
k
)
xkyn−k. (1)
By this identity, with x and y replaced by 1, we derive a well known decompos-
tion of 2n in terms of the binomial coefficients:
2n =
n∑
k=0
(
n
k
)
. (2)
Considering the binomial theorem, we can write
(1 + x)n + (1− x)n
2
=
n∑
k=0
k even
(
n
k
)
xk
1
By this identity, with x replaced by 1, we deduce the following bisection of
equation (2):
2n−1 =
n∑
k=0
k even
(
n
k
)
=
n∑
k=0
k odd
(
n
k
)
. (3)
Multinomial coefficients are generalizations of binomial coefficients, with a
similar combinatorial interpretation. They are the coefficients of terms in the
expansion of a power of a multinomial, i.e.,
(x1 + x2 + · · ·+ xk)n =
∑
λ1+λ2+···+λk=n
λ1,λ2,...,λk>0
(
n
λ1, λ2, . . . , λk
)
xλ11 x
λ2
2 · · ·xλkk . (4)
As we can see, the right hand side of this relation is a sum over all the com-
positions of n. Recall [1] that a composition of a positive integer n is a way of
writing n as a sum of positive integers, i.e.,
n = λ1 + λ2 + · · ·+ λk. (5)
When the order of integers λi does not matter, the representation (5) is known
as an integer partition and can be rewritten as
n = t1 + 2t2 + · · ·+ ntn,
where each positive integer i appears ti times in the partition. The number of
parts of this partition is given by
t1 + t2 + · · ·+ tn = k.
In the case n = 2, the multinomial theorem (4) reduces to that of the
binomial theorem. The multinomial coefficient can be expressed in numerous
ways, including as a product of binomial coefficients:(
λ1 + λ2 + · · ·+ λk
λ1, λ2, . . . , λk
)
=
(
λ1
λ1
)(
λ1 + λ2
λ2
)
· · ·
(
λ1 + λ2 + · · ·+ λk
λk
)
. (6)
Another connection between binomial coefficients and multinomial coeffi-
cients is given by the following formula published by N. J. Fine [2, Ex. 5, p.
87]: for n, k > 0,
∑
t1+2t2+···+ntn=n
t1+t2+···+tn=k
(
k
t1, t2, . . . , tn
)
=
(
n− 1
k − 1
)
. (7)
In fact, the number of integer compositions of n is 2n−1 and the number with
exactly k parts is
(
n−1
k−1
)
. If we “forget” the order of the parts, we turn a
composition into a partition and the number of compositions corresponding to a
given partition becomes a matter of arrangements whose answer is a multinomial
coefficient. So
(
n−1
k−1
)
can be expressed as a sum over integer partitions, which is
true for any binomial coefficient. Considering the relation (2), (3), (6) and (7),
we easily derive the following identities.
2
Theorem 1.1. For n > 0,
1.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
= 2n−1;
2.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
n
λ1
= 2n − 1;
3.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
λ1
n+ 1
= 2n−2.
For example, the following are the partitions of 5:
5, 4 + 1, 3 + 2, 3 + 1 + 1, 2 + 2 + 1, 2 + 1 + 1 + 1, 1 + 1 + 1 + 1 + 1.
According to Theorem 1.1, we have:
24 =
(
5
0
)
+
(
4
1
)(
1
0
)
+
(
3
2
)(
2
0
)
+
(
3
1
)(
1
1
)(
1
0
)
+
(
2
2
)(
2
1
)(
1
0
)
+
(
2
1
)(
1
1
)(
1
1
)(
1
0
)
+
(
1
1
)(
1
1
)(
1
1
)(
1
1
)(
1
0
)
and
25 − 1 =
(
5
0
)
5
5
+
(
4
1
)(
1
0
)
5
4
+
(
3
2
)(
2
0
)
5
3
+
(
3
1
)(
1
1
)(
1
0
)
5
3
+
(
2
2
)(
2
1
)(
1
0
)
5
2
+
(
2
1
)(
1
1
)(
1
1
)(
1
0
)
5
2
+
(
1
1
)(
1
1
)(
1
1
)(
1
1
)(
1
0
)
5
1
and
23 =
(
5
0
)
5
6
+
(
4
1
)(
1
0
)
4
6
+
(
3
2
)(
2
0
)
3
6
+
(
3
1
)(
1
1
)(
1
0
)
3
6
+
(
2
2
)(
2
1
)(
1
0
)
2
6
+
(
2
1
)(
1
1
)(
1
1
)(
1
0
)
2
6
+
(
1
1
)(
1
1
)(
1
1
)(
1
1
)(
1
0
)
1
6
.
Theorem 1.2. For n > 1,
1.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
λ1 odd
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
= 2n−2;
2.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
λ1 even
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
= 2n−2;
3
3.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
λ1 odd
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
n
λ1
= 2n−1;
4.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
λ1 even
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
n
λ1
= 2n−1 − 1;
5.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
λ1 odd
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
λ1
n+ 1
= 2n−3;
6.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
λ1 even
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
λ1
n+ 1
= 2n−3.
The case n = 5 of this theorem reads as follows:
23 =
(
5
0
)
+
(
3
2
)(
2
0
)
+
(
3
1
)(
1
1
)(
1
0
)
+
(
1
1
)(
1
1
)(
1
1
)(
1
1
)(
1
0
)
,
23 =
(
4
1
)(
1
0
)
+
(
2
2
)(
2
1
)(
1
0
)
+
(
2
1
)(
1
1
)(
1
1
)(
1
0
)
,
24 =
(
5
0
)
5
5
+
(
3
2
)(
2
0
)
5
3
+
(
3
1
)(
1
1
)(
1
0
)
5
3
+
(
1
1
)(
1
1
)(
1
1
)(
1
1
)(
1
0
)
5
1
,
24 − 1 =
(
4
1
)(
1
0
)
5
4
+
(
2
2
)(
2
1
)(
1
0
)
5
2
+
(
2
1
)(
1
1
)(
1
1
)(
1
0
)
5
2
,
22 =
(
5
0
)
5
6
+
(
3
2
)(
2
0
)
3
6
+
(
3
1
)(
1
1
)(
1
0
)
3
6
+
(
1
1
)(
1
1
)(
1
1
)(
1
1
)(
1
0
)
1
6
,
22 =
(
4
1
)(
1
0
)
4
6
+
(
2
2
)(
2
1
)(
1
0
)
2
6
+
(
2
1
)(
1
1
)(
1
1
)(
1
0
)
2
6
.
In this paper, motivated by Theorems 1.1 and 1.2, we shall provide other
decompositions of the powers of 2 in terms of the binomial coefficients as sums
over integer partitions.
Theorem 1.3. For n > 0,
1.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
n
λ1
1λ11λ23λ3 · · · (2n− 3)λn
1λ12λ2 · · ·nλn = 2
n−1;
2.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(−1)1+λ1
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
n
λ1
1λ13λ2 · · · (2n− 1)λn
1λ12λ2 · · ·nλn = 2
n−1.
The case n = 5 of this theorem reads as follows:
24 =
(
5
0
)
5
5
15
15
+
(
4
1
)(
1
0
)
5
4
1411
1421
+
(
3
2
)(
2
0
)
5
3
1312
1322
+
(
3
1
)(
1
1
)(
1
0
)
5
3
131131
132131
+
(
2
2
)(
2
1
)(
1
0
)
5
2
121231
122231
+
(
2
1
)(
1
1
)(
1
1
)(
1
0
)
5
2
12113151
12213141
+
(
1
1
)(
1
1
)(
1
1
)(
1
1
)(
1
0
)
5
1
1111315171
1121314151
and
24 =
(
5
0
)
5
5
15
15
−
(
4
1
)(
1
0
)
5
4
1431
1421
+
(
3
2
)(
2
0
)
5
3
1332
1322
+
(
3
1
)(
1
1
)(
1
0
)
5
3
133151
132131
−
(
2
2
)(
2
1
)(
1
0
)
5
2
123251
122231
−
(
2
1
)(
1
1
)(
1
1
)(
1
0
)
5
2
12315171
12213141
+
(
1
1
)(
1
1
)(
1
1
)(
1
1
)(
1
0
)
5
1
1131517191
1121314151
.
The rest of this paper is organized as follows. We will first prove Theorem
1.1 in Section 2. In Section 3, we will provide the proof of Theorem 1.3. In
Section 4, we will conjecture a further decomposition of 2n as sum over all the
integer partitions of n.
2 Proof of Theorems 1.1 and 1.2
Taking into account (2) and (7), we can write
2n−1 =
n−1∑
k=0
(
n− 1
k
)
=
n∑
k=1
(
n− 1
k − 1
)
=
n∑
k=1
∑
t1+2t2+···+ntn=n
t1+t2+···+tn=k
(
k
t1, t2, . . . , tn
)
=
∑
t1+2t2+···+ntn=n
(
t1 + t2 + · · ·+ tn
t1, t2, . . . , tn
)
(8)
and
2n = 1 +
n∑
k=1
(
n
k
)
= 1 +
n∑
k=1
n
k
(
n− 1
k − 1
)
= 1 +
n∑
k=1
∑
t1+2t2+···+ntn=n
t1+t2+···+tn=k
(
k
t1, t2, . . . , tn
)
n
k
= 1 +
∑
t1+2t2+···+ntn=n
(
t1 + t2 + · · ·+ tn
t1, t2, . . . , tn
)
n
t1 + t2 + · · ·+ tn (9)
and
(n+ 1)2n−2 = 2n−1 + (n− 1)2n−2
=
n∑
k=1
(
n− 1
k − 1
)
+ (n− 1)
n−1∑
k=1
(
n− 2
k − 1
)
=
n∑
k=1
(
n− 1
k − 1
)
+
n−1∑
k=0
k
(
n− 1
k
)
=
n∑
k=1
(
n− 1
k − 1
)
+
n∑
k=1
(k − 1)
(
n− 1
k − 1
)
=
n∑
k=1
∑
t1+2t2+···+ntn=n
t1+t2+···+tn=k
(
k
t1, t2, . . . , tn
)
k
=
∑
t1+2t2+···+ntn=n
(
t1 + t2 + · · ·+ tn
t1, t2, . . . , tn
)
(t1 + t2 + · · ·+ tn). (10)
We see that these decompositions of the powers of 2 are sums over all the
partitions of n. Another useful way to think of a partition is with a Ferrers
diagram. Each integer in the partition is represented by a row of dots, and
the rows are ordered from longest on the top to shortest at the bottom. For
example, the partition 5 + 4 + 2 + 2 would be represented by
• • • • •
• • • •
• •
• •
The conjugate of a partition is the one corresponding to the Ferrers diagram
produced by flipping the diagram for the original partition across the main
diagonal, thus turning rows into columns and vice versa. For the diagram above,
the conjugate is
• • • •
• • • •
• •
• •
•
with corresponding partition 4 + 4+ 2+ 2+ 1. The action of conjugation takes
every partition of one type into a partition of the other: the conjugate of a
partition into k parts is a partition with largest part k and vice versa. This
establishes a 11 correspondence between partitions into k parts and partitions
with largest part k. Let λ = (λ1, λ2, . . . , λk) be the conjugate partition of the
partition t1 + 2t2 + · · · + ntn = n. It is clear that λi = ti + ti+1 + · · ·+ tn. In
6
this way, considering (6), (8), (9) and (10), we deduce that
2n−1 =
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(
λ1
λ1 − λ2, λ2 − λ3, . . . , λn−1 − λn, λn
)
=
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(
λn + (λn−1 − λn) + · · ·+ (λ1 − λ2)
λn, λn−1 − λn, . . . , λ1 − λ2
)
=
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(
λn
λn
)(
λn−1
λn−1 − λn
)
· · ·
(
λ1
λ1 − λ2
)
and
2n = 1 +
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(
λn
λn
)(
λn−1
λn−1 − λn
)
· · ·
(
λ1
λ1 − λ2
)
n
λ1
and
2n−2 =
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(
λn
λn
)(
λn−1
λn−1 − λn
)
· · ·
(
λ1
λ1 − λ2
)
λ1
n+ 1
.
These conclude the proof of Theorem 1.1. The proof of Theorem 1.2 is quite
similar to the proof of Theorem 1.1, so we omit the details.
3 Proof of Theorem 1.3
In order to prove this theorem, we consider some known generating functions
involving the central binomial coefficients
(
2n
n
)
:
∞∑
n=0
(
2n
n
)
zn =
1√
1− 4z ,
∞∑
n=0
n
(
2n
n
)
zn =
2z√
(1− 4z)3
and
∞∑
n=0
1
2n− 1
(
2n
n
)
zn = −√1− 4z.
We can write
d
dz
ln
(
1 +
∞∑
n=1
(
2n
n
)
zn
)
=
(
∞∑
n=1
n
(
2n
n
)
zn−1
)(
1 +
∞∑
n=1
(
2n
n
)
zn
)
−1
=
2√
(1− 4z)3 ·
√
1− 4z = 2
1− 4z =
∞∑
n=1
22n−1zn−1
7
and
d
dz
ln
(
1 +
∞∑
n=1
(−1)n−1
2n− 1
(
2n
n
)
zn
)
=
(
∞∑
n=1
(−1)n−1n
2n− 1
(
2n
n
)
zn−1
)(
1 +
∞∑
n=1
(−1)n−1
2n− 1
(
2n
n
)
zn
)
−1
=
(
2
∞∑
n=0
(−1)n
(
2n
n
)
zn
)(
1 +
∞∑
n=1
(−1)n−1
2n− 1
(
2n
n
)
zn
)
−1
=
2√
1 + 4z
· 1√
1 + 4z
=
2
1 + 4z
=
∞∑
n=1
(−1)n−122n−1zn−1.
On the other hand, considering the logarithmic series
ln(1 + z) =
∞∑
n=1
(−1)n−1
n
zn, |z| < 1,
we obtain
∞∑
n=1
22n−1zn−1 =
d
dz
ln
(
1 +
∞∑
n=1
(
2n
n
)
zn
)
=
d
dz
∞∑
j=1
(−1)j−1
j
(
∞∑
n=1
(
2n
n
)
zn
)j
=
d
dz
∞∑
j=1
(−1)j−1
j
∞∑
n=1

 ∑
t1+t2+···+tn=j
t1+2t2+···+ntn=n
(
t1 + t2 + · · ·+ tn
t1, t2, . . . , tn
) n∏
i=1
(
2i
i
)ti zn
=
d
dz
∞∑
n=1
( ∑
t1+2t2+···+ntn=n
(−1)1+t1+t2+···+tn
t1 + t2 + · · ·+ tn
(
t1 + t2 + · · ·+ tn
t1, t2, . . . , tn
)
×
×
n∏
i=1
(
2(2i− 1)
i
)ti+ti+1+···+tn)
zn
=
d
dz
∞∑
n=1

 ∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(−1)1+λ1
λ1
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
) n∏
i=1
(
2(2i− 1)
i
)λi

 zn
=
∞∑
n=1

 ∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(−1)1+λ1 n2
n
λ1
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
) n∏
i=1
(
2i− 1
i
)λi zn−1
and
∞∑
n=1
(−1)n−122n−1zn−1 = d
dz
ln
(
1 +
∞∑
n=1
(−1)n−1
2n− 1
(
2n
n
)
zn
)
8
=
d
dz
∞∑
j=1
(−1)j−1
j
(
∞∑
n=1
(−1)n−1
2n− 1
(
2n
n
)
zn
)j
=
d
dz
∞∑
j=1
(−1)j−1
j
∞∑
n=1

 ∑
t1+t2+···+tn=j
t1+2t2+···+ntn=n
(
t1 + t2 + · · ·+ tn
t1, t2, . . . , tn
)
×
×
n∏
i=1
(
(−1)i−1
2i− 1
(
2i
i
))ti)
zn
=
d
dz
∞∑
n=1
( ∑
t1+2t2+···+ntn=n
(−1)n−1
t1 + t2 + · · ·+ tn
(
t1 + t2 + · · ·+ tn
t1, t2, . . . , tn
)
×
×
n∏
i=1
(
2|2i− 3|
i
)ti+ti+1+···+tn)
zn
=
d
dz
∞∑
n=1

 ∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(−1)n−1
λ1
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
) n∏
i=1
(
2|2i− 3|
i
)λi

 zn
=
∞∑
n=1

 ∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(−1)n−1n2
n
λ1
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
) n∏
i=1
( |2i− 3|
i
)λi

 zn−1.
The proof follows easily by equating the coefficient of zn−1 of these identities.
4 Open problems and concluding remarks
As we can see in Theorems 1.1 and 1.2, a connection between binomial coeffi-
cients and multinomial coefficients due to N. J. Fine (7) can be used to rewrite
some well known decompositions of the powers of two as sums over integer parti-
tions. Similar results are obtained in Theorems 1.3, considering the logarithmic
differentiation.
The identities of Theorem 1.2 can be seen as bisections of the identities of
Theorem 1.1. Inspired by this fact, we tried to approach Theorem 1.3 from this
point of view. In this way, we remark that there is a substantial amount of
numerical evidence to state the following conjecture.
Conjecture 1. For n > 1,
1.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
λ1 odd
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
n
λ1
1λ11λ23λ3 · · · (2n− 3)λn
1λ12λ2 · · ·nλn > 2
n−2;
9
2.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
λ1 even
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
n
λ1
1λ11λ23λ3 · · · (2n− 3)λn
1λ12λ2 · · ·nλn < 2
n−2;
3.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
λ1 odd
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
n
λ1
1λ13λ2 · · · (2n− 1)λn
1λ12λ2 · · ·nλn > 2
n;
4.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
λ1 even
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
n
λ1
1λ13λ2 · · · (2n− 1)λn
1λ12λ2 · · ·nλn > 2
n−1.
The first identity of Theorem 1.3 can be considered an analogy of the second
identity of Theorem 1.1. In this context, the first identity of the following
theorem can be considered an analogy of the first identity of Theorem 1.1.
Theorem 4.1. For n > 0,
1.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
1λ11λ23λ3 · · · (2n− 3)λn
1λ12λ2 · · ·nλn =
(2n− 1)!!
n!
;
2.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(−1)1+λ1
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
1λ13λ2 · · · (2n− 1)λn
1λ12λ2 · · ·nλn =
|2n− 3|!!
n!
.
Proof. For n > 0, we remark that
(2n− 1)!!
n!
=
1
2n
(
2n
n
)
and
|2n− 3|!!
n!
=
1
2n(2n− 1)
(
2n
n
)
.
Equating the coefficient of zn in(
∞∑
n=0
(
2n
n
)
zn
)(
∞∑
n=0
−1
2n− 1
(
2n
n
)
zn
)
=
1√
1− 4z ·
√
1− 4z = 1
we obtain
n∑
k=0
−1
2k − 1
(
2k
k
)(
2n− 2k
n− k
)
= δ0,n,
where δi,j is the Kronecker delta function. Rewriting this identity as
n∑
k=0
(−1)k (−1)
k−1
2k(2k − 1)
(
2k
k
)
1
2n−k
(
2n− 2k
n− k
)
= δ0,n,
we see that our theorem is the case
an =
(−1)n−1
2n(2n− 1)
(
2n
n
)
and bn =
1
2n
(
2n
n
)
of [3, Theorem 1].
10
We experimentally discover the following analogy of the third identity of
Theorem 1.1.
Conjecture 2. For n > 0,
1.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
λ1
n+ 1
1λ11λ23λ3 · · · (2n− 3)λn
1λ12λ2 · · ·nλn =
(2n)!!− (2n− 1)!!
(n+ 1)!
;
2.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(−1)1+λ1
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
λ1
n+ 1
1λ13λ2 · · · (2n− 1)λn
1λ12λ2 · · ·nλn = −
(2n− 3)!!
(n+ 1)!
.
Considering Theorem 4.1 and assuming Conjecture 2, we obtain the following
sums over partitions.
Conjecture 3. For n > 1,
1.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(1 + λ1)
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
1λ11λ23λ3 · · · (2n− 3)λn
1λ12λ2 · · ·nλn = 2
n;
2.
∑
λ1+λ2+···+λn=n
λ1>λ2>···>λn>0
(−1)1+λ1(1 + λ1)
(
λ1
λ2
)(
λ2
λ3
)
· · ·
(
λn
0
)
1λ13λ2 · · · (2n− 1)λn
1λ12λ2 · · ·nλn = 0.
This conjecture makes us believe that there is another way to decompose 2’s
powers as sums over integer partitions.
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